Introduction
The Japanese financial sector has undergone significant changes since 2000. The number of major banking groups decreased from eight to four, with a wave of mergers in [2001] [2002] and again in 2005. The major Japanese banks, overall, returned to profitability in 2004 and 2005 , and the non-performing loan problem has largely been brought under control. Coincident with these changes, Japanese banks have continued to unwind their shareholding ties with corporate borrowers, a process which began in the mid-1990s. Since FY2000, equity holdings by major banks in Japan fell from close to ¥35 trillion to around ¥15 trillion by March 2006 (Bank of Japan (2006)).
Large commercial banks have historically played an important corporate governance role in Japanese firms, and cross-shareholding ties were but one channel through which firm-bank relationships were maintained. Yet the significant changes in the size and structure of banks' equity portfolios would suggest that the strength of the traditional main bank relationships has weakened, raising questions about whether Japan's "main bank" system continues to function as it once did. Has banks' disposal of corporate equity led to a loosening of the main bank ties? Do main banks continue to monitor client firms as they were reported to have done in the pre-bubble period? Do they, as some have argued, continue to extract rents from client firms?
This paper adds to the growing body of work which attempts to address these questions. The analysis proceeds in three parts, and the focus is on the years FY2002-FY2004 (April 2002 to March 2005 when Japanese banks came under increased scrutiny from regulatory authorities to address their non-performing loan (NPL) problems and to unwind their crossshareholding relationships with client firms. In the first part, the mechanical process of banks' share disposal is analysed using a database of the top 10 shareholders in Japanese firms. These data confirm that the size of banks' equity portfolios decreased significantly between 1996 (when equity disposal began) and 2005, although the structure of these portfoliosjudged by industry composition and firm characteristics -changed little over this period. As a result of banks' equity disposal, rough firm-specific measures of bank affiliation indicate that fewer firms have what would have previously been characterised as a "main bank", or a bank which is both a stable long-term lender and shareholder. In other words, in a mechanical sense at least, main bank ties seem to have loosened.
The following section examines in more detail banks' decision to sell corporate equity. Miyajima and Kuroki (2007) (hereafter MK2007) analyze in some detail the decision of banks to sell corporate equity in the 1995-2001 period, and find that banks' were reluctant to dispose of shares of firms for which the bank served as the main bank (henceforth "client firms"). The question of interest here is whether banks' equity disposal increased in and after FY2002 in the wake of increased regulatory scrutiny, and, if so, whether banks also unloaded shares of their client firms. Using an empirical framework similar to MK2007, the analysis suggests that banks remained reluctant to dispose of shares in these firms, even after these banks returned to profitability in FY2004. That said, FY2002 seems to have been an exceptional year when banks unloaded shares of all types of firms.
To further explore the degree to which main bank relationships have weakened, the final section investigates whether the empirical relationships between bank affiliation and firm performance which were evident in the 1980s and early 1990s have persisted. There is a large literature which documents the supposed benefits and costs of Japan's main bank system. Main banks were thought to serve as effective firm monitors, helping to solve many of the asymmetric information problems evident in more arms-length financial systems, and providing credit to firms in distress when other creditors would not. At the same time, one theme running throughout the large body of empirical work, discussed in more detail below, is that affiliation with a main bank (measured in a variety of ways) has been empirically associated with below average firm performance. For example, Nakatani (1984) finds a negative relationship between Keiretsu membership and firm profitability in the 1970s, while Weinstein and Yafeh (1998) and Morck et al (2000) document similar results for the 1980s. More recently, MK2007 find a negative relationship between firm performance and bank affiliation for the 1990s.
One interpretation of these results is that banks had been able to use their market power to extract rents from their client firms. Weinstein and Yafeh (1998) and Morck et al (2000) document that bank-affiliated firms often faced higher interest payments, but did not necessarily enjoy lower volatility, suggesting that the benefits of main bank relationships accrued to the main bank itself. Further supporting this hypothesis, Morck et al (2000) show that the negative effects of ownership by the main bank on firm performance were stronger for bank-independent firms. In other words, the shareholding tie was perhaps a channel through which banks were able to extract rents from those firms which had outside financing options.
A priori, it could be argued that the strength of these statistical relationships has weakened, or even disappeared, if banks' disposal of corporate equity constituted a fundamental change in their relationships with client firms. This issue is examined for the FY2002-FY2004 period using a series of regressions of firm performance metrics on measures of the strength of the firm-bank tie (ie firm-and bank-specific shareholding and lending relationships) and control variables. Results at both the level of individual banking groups and by year suggest that the negative relationship between firm performance and bank affiliation has persisted through FY2004. Moreover, this negative relationship is larger and generally more significant for firms which historically have had access to the bond market, and thus considered to be the least bank dependent. Taken together, the results suggest that main bank relationships may not have weakened as much as banks' significant disposal of corporate equity might suggest.
The remainder of this paper proceeds as follows. Section 2 presents further background on banks' equity disposal and the changes in Japanese financial sector since 2000. The construction of the data set is discussed in section 3, followed by a discussion of how banks' equity portfolios have changed since 2000 in Section 4. Section 5 presents broad-level evidence on whether firm-bank ties are loosening, while the issue of bank affiliation and firm performance is addressed in Section 6. Section 7 offers some concluding remarks.
Background

Changes in the Japanese financial landscape
The Japanese financial system has undergone enormous changes over the last decade. Mergers, restructuring of distressed banks, and bankruptcies had, by 2005, transformed the major financial groups centred around the large city and long-term credit banks (the so-called "financial Keiretsu" or "main bank" system) into four "mega-banks". 2 In some cases, these mega-banks were created from mergers of banks which originally belonged to different financial Keiretsu groups. 2 The financial Keiretsu groups which existed until (at least) 1998 were centered around the following city banks: Sumitomo, Daiichi Kangyo, Sanwa, Tokai, the Industrial Bank of Japan, Mitsui, Mitsubishi, Asahi and Daiwa. This process of consolidation in the financial sector occurred as banks were tackling their non-performing loan (NPL) problems, which had become acute by the second half of the 1990s. As shown in Graph 1 (right-hand panel), banks' negative profits in the late 1990s and again in FY2001-2002 were the result of negative net income on "other" accounts, which includes loan loss provisioning and the write-off off non-performing loans. In March 2002, total NPLs -defined under the Financial Reconstruction Law as loans requiring special attention, doubtful loans and unrecoverable loans -reached ¥28.3 trillion for the major Japanese banks, or an estimated 8.7% of their total loans. By March 2005, NPLs had fallen to ¥7.6 trillion, or 2.9% of total loans (this then fell to 1.8% by March 2006, and 1.5% in March 2007) .
3 As credit costs associated with loan write offs fell, banks' overall net profits rose to near zero in FY2003, and turned positive in FY2004 for the first time since FY2000. 4 Bank profits hit an all time high in FY2005, before declining somewhat in FY2006.
Since the mid-1990s, the major Japanese banks have been unloading their equity portfolios. As shown in the left-hand panel of Graph 1, holdings of corporate equity constituted roughly 8% of major banks' total assets in the mid-1990s, but fell to 4% by FY2005.
5 These figures are based on mark-to-market values, as recorded on banks' balance sheets, and thus include valuation effects. For example, the FY2000-FY2002 period, when this share dropped the most, was also a period of declining equity prices in Japan.
6 However, the (partial) data on banks' corporate shareholding (described in more detail below) also indicate significant equity disposal by banks in these years.
What are some of the factors behind banks' disposal of corporate equity, in particular after FY2001? Consolidation within the banking sector, which accelerated after FY2000, played a role. Most of the major banking groups which existed in FY2005 experienced at least one merger of their core banks in the FY2001-FY2002 period. Since banks are not permitted to hold more than 5% of the outstanding equity of any client firm, the mergers themselves created selling pressures in cases where the combined equity holdings of the merged bank surpassed this threshold.
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Government initiatives aimed at structural reform of the financial sector also stimulate banks' sale of equities. The "Law Regarding the Restriction of Banks' Shareholding", introduced in November 2001, required banks to reduce the value of their on-balance sheet equity holdings (excluding holdings shares of affiliates) to below their Tier I capital. The target date for compliance was originally set for September 2004, but later changed to September 2006, a deadline which the major banks were able to meet (Bank of Japan (2006)). In order to cushion the market impact of large equity sales, the Banks' Shareholding Purchase Corporation (BSPC) 8 was created in January 2002 as a vehicle to purchase, and then later That said, concern about the market risk associated with banks equity holdings remains. For example, the Bank of Japan's 2007 Financial Stability Review noted that this has become "…the largest component of risk bourne by the banking sector overall" (Bank of Japan (2007)).
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Between end-1998 and end-1999, the Nikkei 225 index rose by 50%, and then declined until early 2003. By end-2006, it was again up by 102%.
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Prior to 1977, banks were permitted to hold up to 10% of their client firms' outstanding shares. The AntiMonopoly law of 1977 gave banks a ten year window to reduce this to 5%. Banks were given some time to reduce their holdings when 5% ceiling was breached following bank mergers. Finally, increased scrutiny from the regulatory community as banks' capital adequacy worsened in FY2001 may have also been a factor. The sustained decline in equity prices in Japan in FY2000-FY2002 increasingly put downward pressure on banks' capital adequacy, since unrealized gains on equity holdings had, for the most part, disappeared by the end of FY2000, forcing banks to recognize losses with each equity sale. However, Capital adequacy ratios for the major banks fell to below 10% in FY2002, while Tier I capital adequacy ratios fell to around 5% for the major banks (Bank of Japan (2007)). Banks active use of deferred tax assets (DTA) to boost their Tier I capital, 9 and evidence suggesting that banks were "evergreening" loans to arguably insolvent borrowers, 10 put banks' capital adequacy further in doubt.
As equity prices continued to fall in the Autumn of 2002, the Financial Services Authority (FSA) assembled a task force in October, under the direction of Heizo Takenaka, which made demands for improvements in NPL disposal and banks' corporate governance. This task force proposed (1) a further tightening of loan classification and provisioning standards, (2) stricter evaluation of the treatment of DTAs and (3) a scheme for injecting public funds into weak but solvent banks (via the Deposit Insurance Law). These measures, widely covered in the media, were geared at forcing banks to recognize losses in calculating their capital bases.
Shortly thereafter, in November 2002, the Bank of Japan announced its intention to purchase corporate equities from commercial banks under the "bank share purchase program". Although the terms of this program placed performance and credit risk limits on the shares that the Bank of Japan would acquire, it was aimed at helping banks' dispose of their equities with a minimal impact on overall stock market prices. Although banks were initially reluctant to sell their shares, banks began to unload a portion of their shareholding as equity markets picked up over the course of FY2003. By the end of FY2003, the total market value of shares purchased under this program reached ¥1.8 trillion.
Firm-bank ties in Japan
Main bank relationships typically operated through three channels: a) lending ties, b) shareholding ties, and c) the placement of directors by the bank on the firm's board. Many empirical studies have demonstrated that these channels give banks a strong voice in the corporate governance structure of the bank. 11 However, banks' disposal of equity means that, potentially, at least one of these channels has weakened. Skinner (2005) argues that, since DTAs are very subjective, managers had considerable discretion in calculating their value, and used these to smooth earnings and massage capital values.
10 See Peek and Rosengren (2005) and Kobayashi et al. (2002) . Caballero et al. (2006) find that the percentage of firms receiving subsidized loans -the so called "zombie firms" -was as high as 15% in 2002, compared with 1-6% between 1981 and 1991.
11 Kaplan (1994) , Kaplan and Minton (1994) and Kang and Shivdasani (1995) present evidence that placing bank personnel on the board of directors of client firms helps those firms that enter financial distress return to profitability more quickly. Morck and Nakamura (1999) , Prowse (1990 Prowse ( , 1992 and Sheard (1989) provide evidence that cross shareholding between firms and banks is driven less by profit maximizing portfolio management, and more by an incentive to take shares off the market to prevent corporate takeovers. Sheard
Much of the early literature argued that main bank relationships helped to solve asymmetric information problems. Because of their insider knowledge, main banks stood ready to provide credit to client firms during periods of distress or when other lenders would not, thus helping firms reach their first-best investment path (Aoki (1994) , Hoshi, Kashyap and Scharfstein (1990) ). For example, Hoshi, Kashyap and Sharfstein (1991) found that bank affiliated firms had lower investment-cash flow sensitivity than non-affiliated firms in the 1980s, supporting the hypothesis that main banks helped to solve the asymmetric information problems which can arise in arms-length financing arrangements.
The alleged benefits of the main bank system were challenged in later work as the health of the Japanese financial system deteriorated in the 1990s. 12 One strand of this literature has attempted to empirically pin down whether bank affiliation has been a net-positive for client firms.
13 On the one hand, a dual shareholding-lending relationship with a client firms may actually help to align the incentives of the various claimants of firm revenue. That is, when a creditor holds equity in a client firm, the incentive to extract surplus through the debt relationship should be reduced, since expropriation reduces the return on equity. On the other hand, the lack of a fully developed bond market meant that, for many years, banks had enjoyed significant market power in the intermediation of credit in Japan, meaning their role as creditors was, arguably, larger than their role as shareholders. If the benefits to the bank from holding equity are small relative to their debt interests, equity ownership may simply enhance rent extracting behaviour by giving the bank an extra toehold. As argued by Morck, Nakamura, and Shivdasani (2000) "...maximization of the value of the client firms' equity might have a low weight in the objective function for Japanese banks, compared to the maximization of the value of their debt claims" (p. 543).
Early work on firm performance seemed to indicate that main banks were a source of stability for their client firms. Nakatani (1984) , using data from the 1960's and 1970's classified firms as either bank affiliated or independent, and found that membership in a Keiretsu group was associated with lower profitability of client firms, but also with lower variance of profitability. That is, firms enjoyed greater stability with a main bank, but may have paid a premium for it. In a later test, Horiuchi et al (1988) examined whether main banks actually contributed to offsetting movements in the operating performance of firms, but found no evidence of such risk sharing behavior.
Later work lent some support to the view that the benefits of main bank relationships accrued to the banks themselves, at least for certain sub-samples of borrowing firms and in certain time periods.
14 Kang and Shivdasani (1999) and Yafeh (1995, 1998) , using data from the 1980s, found that bank affiliated firms performed worse than independent firms on a variety of profitability measures. Weinstein and Yafeh (1998) went on to show that not only did bank affiliated firms face higher interest payments, they did not enjoy lower volatility (1994) argued that main banks implicitly directed and guaranteed loans by other creditors, presumably other financial institutions within the same financial group, thus magnifying the main bank's role as creditor.
12 Looking again at firm investment, Gibson (1995 Gibson ( , 1997 found that poor health of the main bank reduced investment by as much as 30% in some firms.
13 Agarwal and Elston (2001) investigate bank-firm relationships in Germany, and find that interest payments are higher for bank affiliated firms. They fail to find evidence, however, that affiliated firms enjoy higher profitability or growth, and conclude that banks engage in rent seeking behaviour.
14 Sher (2001) cites survey results that corporate executives "…generally saw the main bank relationship as lacking the benefits it purportedly accords the firm", and results from surveys of bank practitioners suggesting that "…although benefits of the relationship may have been perceived as doubtful by the client, the bankers believed the relationship was quite profitable for the bank" (p. 10).
of profits. 15 Morck et al (2000) , relying on data for 373 firms in 1986, showed that average Q is negatively correlated with bank ownership. Moreover, they found that these empirical relationships were strongest for those firms which had outside financing options, consistent with the hypothesis that banks used the shareholding channel to extract rents from client firms. The evidence for more recent periods suggests that bank affiliated firms have continued to under-perform; MK2007, for example, find that the negative relationship between bank ties and firm performance is evident in the 1990s as well.
The analysis below revisits these issues using firm-bank relationship data through FY2004 (March 2005) . Firm-bank ties have, in a mechanical sense, loosened considerably as banks have reduced their corporate shareholding. The following two sections attempt to quantify these changes in banks' equity portfolios, and the degree to which firm-bank ties have loosened after FY2001. Section 6 then provides more recent evidence on the relationship between three firm performance metrics -profitability, interest payments and stock price volatility -and bank affiliation, and does so separately for different groups of firms (those with and without a history of bond financing).
3.
The data
The analysis rests on a panel dataset which links individual firms and banks. The primary source of data is the "Kaigin financial database" from the Development Bank of Japan (DBJ). These data are based on the yukashoken hokokusho, and contain detailed annual accounting data on all non-financial firms listed on the various stock exchanges in Japan.
Firm-bank relationships are captured by information on both the firms' lending ties to banks, and by banks' holding of firm equity. Firm-bank-specific data on outstanding loan balances is taken from Financial Quest and supplemented with similar loan data from the Kaigin database (available until 1999). For the shareholding data, the Kaigin database includes information on the identity and shareholding rate of the top 10 shareholders for each firm in each year since 1982. 16 It should be pointed out that this provides a less complete picture of shareholding relationships than that in the data used in MK2007, since their data contains (1) information on the top 20 shareholders and (2) information on the holding of bank shares by corporations, and can thus be used to investigate the bilateral nature of the unwinding process. That said, one goal of this study is to see just how well the unwinding process is captured in the Kaigin data, which is used by many researchers. Moreover, the data is arguably sufficient to track changes in the (unidirectional) strength of ties with main banks since, as described in more detail below.
To get a sense of whether the data is sufficiently representative, the following two sections (4 and 5) explore the properties of this shareholding data, and track the changes in the strength of firm-bank ties using a variety of metrics. In section 4, estimates of the market value of banks' equity portfolios are constructed by summing a particular bank's holding of shares across firms in a particular year. These portfolios are then compared with the market value of banks' equity holdings, as listed on their balance sheets and, in section 5, are used to analyse the determinants of banks' decisions to sell equity in particular firms.
Admittedly, the estimated bank equity portfolios constructed for this exercise provide an incomplete picture of banks' true equity portfolios for a number of reasons. First, not all firms' accounting periods end in March (about 18% do not), making it impossible to get a precise point-in-time estimate of a banks' equity portfolio. 17 Second, holdings of shares of firms which are not included in the Kaigin data, or of firms for which the bank is not in the top ten shareholders, will not be captured.
18 Thus, the equity portfolios constructed here represent, at best, a lower bound on the market value of banks' true portfolios.
To supplement this firm-bank relationship data, a measure of firms' Keiretsu affiliation is taken from the 1982-1999 editions of Dodwell Marketing Consultants "Industrial Groupings in Japan". A firm is classified as a "Keiretsu member" if it appeared in Dodwell's rosters in at least half the editions published between 1982 and 1999, and independent otherwise. While the primary goal is to investigate firm-bank relationships independent of the Keiretsu dummy, this is an important control variable in that it has often been the foundation of previous studies of bank affiliation and firm performance.
Finally, this analysis also relies on annual measures of each firm's stock market return, beta and idiosyncratic risk. These are calculated from daily stock price data taken from Bloomberg, and supplemented with data from Nikkei NEEDS (which contains information on dead firms). Alternative estimates of firms' stock price beta and idiosyncratic risk are calculated using the standard market model (with the return on the Nikkei 225 as a proxy for the market return), as well as a three factor model, which also includes the yen/dollar exchange rate and changes in the long term interest rate.
A picture of banks' equity portfolios
Overall, the cleaned shareholding data in the Kaigin database shows a significant decline in equity ownership by major Japanese banks, consistent with more aggregate measures banks' equity holdings. This can be seen by looking at changes in the estimated number of shares held by individual banking groups, as well as changes in the estimated market value of these banks' equity portfolios. Graph 2.1 provides a broad overview of the Kaigin shareholding data, broken down by type of financial institution. By FY2000, the number of shares held by city banks (in firms for which these banks were amongst the top 10 shareholders) was 20% less than that in FY1996. 19 By FY2004, this number had dropped by more than 60% of the 1996 value. Similarly, trust banks' holdings fell an estimated 80% over 17 For most firms, the financial year ends in March. The fiscal year (FY) for a particular observation is the previous year if the firm files before June, and the current year if the firm files after June.
18 Specifically, banks' holding of shares of other banks, trust banks, insurance companies, and other financial institutions are not captured, nor is banks' holdings of foreign shares, since these institutions are not included in the Kaigin database. 19 Of course, individual banks may drop out of the list of a firm's top 10 shareholders because of only a partial sale of shares, or because another shareholder pushes them out, even when the bank did not actually sell any shares. The estimates throughout this paper assume that when a bank drops out of the list of top 10 shareholders for a particular firm, its holdings of shares in that firm are zero. The raw data is adjusted to reduce noise. For example, observations where the bank does not appear in the top ten shareholders in period t, but where the banks' shareholding rates in period t-1 and period t+1 are positive and identical, are set equal to the positive rate.
this same period, while holdings by life insurance companies, which started to decline earlier, in FY1994, fell by roughly 60%.
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In contrast, the Kaigin shareholding data indicate that the number of shares held by some other types of financial institutions in Japan have either remained stable, or have grown. Estimated holdings by regional banks (which have far less often been amongst the top 10 shareholders) and the fire and marine insurance companies decreased only modestly between FY1996-FY2004. At the same time, ownership by foreign headquartered banks has shown a steady increase since the 1990s.
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How have individual banks' equity portfolios evolved since the mid-1990s? Addressing this question directly is problematic since so many banks merged over the last decade, although Graphs 2.2-2.4 attempt to shed some light on this issue. They illustrate the consolidation in the financial sector, as represented in the information on firms' top 10 shareholders. The vertical axis in each panel is the number of firms in the Kaigin database which list an individual bank as one of the top 10 shareholders. Across the panels, individual banks are grouped under the name of the so-called "mega-bank" which had emerged by 2006. 22 Fiscal years 2001 and 2002 were important in terms of merger activity, as all major banking groups, with the exception of Aozora and Shinsei banks, experienced at least one merger of their core banks in these years. A handful of city banks which existed in 1995 were the largest shareholding institutions in each of the major groups, whereas (estimated "own account") holdings by the trust banks and holdings by regional banks which were ultimately consolidated in the mega-bank were relatively small by comparison.
These figures indicate that the mega-banks were much less likely to be listed in the top ten shareholders in 2004 than a decade earlier. For example, the number of firms listing Tokyo Mitsubishi UFJ (or one of its' legacy banks) amongst its top ten shareholders decreased from 1390 firms, or 56% of all listed non-financial firms, in FY1996, to 741 firms, or 32%, in FY2004 (Graph 2.2). Mizuho was listed by 1314 firms (52%) in FY1996, but only by 705 firms (30%) in FY2004. A similar patter is evident for Sumitomo Mitsui, Resona, Shinsei and Aozora (Graphs 2.3 and 2.4). This simple measure suggests that firm-bank relationships, which appeared stable prior to around FY1997 for most of the mega-banks, have loosened considerably over the last decade.
The shareholding patterns observed in the Kaigin data seem to track fairly well the information on equity holdings contained in banks' balance sheet data, at least for the four mega-banks. Graph 2.5 presents a (lower-bound) estimate of the market value of individual banks' equity portfolios, calculated by multiplying the estimated number of shares held in 21 Observations in the Kaigin data often indicated whether shares were held on the bank's balance sheet ("own account") or on "customer account". To the extent possible, "customer account" holdings were excluded from the estimates of Japanese trust banks' equity portfolios, although there are some data irregularities which suggest that a portion of the identified "own account" holdings by trust banks is actually holdings on "customer account". For foreign banks, no such separation was feasible; much of the rise in Graph 2.1 for foreign banks probably reflects greater "customer account" ownership. 22 The construction of these bank groups was partially driven by the data. For example, Mizuho bank and Mizuho Corporate bank are combined in this analysis under the name "Mizuho", since the division of equity across the two banks following the merger of Daiichi Kangyo, Fuji and IBJ is unclear. Similarly, Resona Trust is combined with Resona Bank because it is unclear how the equity holdings of Daiwa bank were divided. The merger of Tokyo-Mitsubishi and UFJ occurred after the end of the Kaigin data sample, although the combined Mitsubishi Tokyo UFJ banking group is used for convenience. Graphs similar to 2.2-2.4 for trust banks are available upon request.
each firm by the firm's end-of-period stock price. The red line in each panel traces the market value of banks' equity holdings, constructed by adding up figures from individual banks' balance sheets for each mega-bank. 23 The difference between the estimated market value (bars) and the actual market value (line) of banks' equity portfolios reflects differences in valuation methodologies, as well as holdings in firms that are not included in the Kaigin data. These figures suggest that the patterns observed in the Kaigin database are probably representative for city banks. However, similar figures (not presented) for the former long term credit banks and the trust banks are much less convincing. In part, this reflects the difficulty in determining which shares are held as part of investment trusts (ie on customer accounts), and which are held by these banks themselves.
Even as banks disposed of corporate equity, there is some evidence that, at a broad level, the cross-sectional structure of their portfolios changed little. That is, there seems to be only small changes in the industry composition of the mega-banks' equity portfolios between FY1996 and FY2003, suggesting that banks disposed of equity across a wide range of industries rather than in a targeted few.
24 Table 1 .1 presents an industry breakdown of the shares held in the four hypothetical bank portfolios. The estimated holdings (in terms of numbers of shares) in particular industries contracted significantly between FY1996 and FY2003, typically by 40-60%. 25 In only one industry (mining) did the estimated number of shares held by these banks increase. At the same time, the industry-level composition changed relatively little; the estimated change in the portfolio weights for most industries, calculated using both current and constant equity prices in order to partially control for the valuation effects, change by less than one percentage point over this period. 
Loosening bank ties?
Has banks' equity disposal gone hand-in-hand with a loosening of "main bank" relationships in Japan? This section explores this question by presenting various measures of firm-bank affiliation and tracking their evolution over time. It also re-examines the determinants of a bank's decision to sell corporate equity. MK2007 explored this issue in depth for the FY1997-FY2001 period, and found that a bank's decision to sell shares was negatively associated with measures of the strength of the firm-bank tie. Using a similar empirical methodology, the question of whether banks remained reluctant to dispose of shares of their close client firms in the FY2002-FY2004 period, when scrutiny from the media and the FSA put increased pressure on banks to reform their balance sheets, is addressed.
At a broad and fairly mechanical level, there is some evidence that firm-bank ties have started to loosen. Table 2 .1 lists the average number of lending relationships and the 23 Bank balance sheet data is taken from the Nikkei NEEDS database. 24 The data for FY2004 in the version of the Kaigin database used here do not include firms with an accounting period that ended later than end-March 2005 (about 15% of all firms). Calculations based on the data for FY2004 are qualitatively similar to those presented below.
25 Across portfolios, the average reduction in the number of shares held in each industry was 53% over this period. Banks that drop out of the list of top ten shareholders are assumed to have zero shareholding. Thus, the figures on the percent decrease in share holding will overstate the actual decrease to the extent that shareholding by these banks is still positive.
26 Current value portfolio weights use the firm's end-of-period stock price to value the banks equity holdings in a particular year. In contrast, Constant value weights are constructed using the FY2003 end-of-period stock prices to value holdings in a particular firm in all years.
average number of times banks appear amongst the top 10 shareholders for the dataset as a whole. 27 Since FY1996, the average number of lenders per firm fell from just over eight to just under six in FY2004. Similarly, the average number of banks amongst the top 10 shareholders fell from almost four to just over two over this same period. The final column of Table 2 .1 shows that the percentage of lenders that are also amongst a firm's top ten shareholders declined as well, from 91% of all firm-bank lending pairs in FY1996 to 65% in FY2004.
To more formally address the question of whether "main bank" ties are loosening, it is necessary to first identify each firm's main bank. A variety of methodologies have been used in the literature, some as simple as Keiretsu affiliation, and other, more sophisticated procedures which make use of firm-bank-year specific lending data. The four step procedure used here combines this lending data with the shareholding data in the Kaigin database, and is detailed in Table 2 .2. 28 The first step is to identify banks which are both the firm's largest lender and the largest shareholder among banks (criteria 1). If no bank satisfies this criteria, then the firm's main bank is next chosen as the largest lender which is also one of the top five shareholders among banks (criteria 2). If no bank satisfies this criteria, the bank which is the largest shareholder and is amongst the top five lending banks is chosen (criteria 3). Finally, if a main bank has still not been identified, then the firm's largest lending bank, regardless of its shareholding in the firm, is selected (criteria 4).
Although mechanical, this selection procedure does provide a rough indication of how firmbank relationships, when measured by the loan and shareholding channels, have changed over the last ten years. As shown in Table 2 .2, banks identified as the firm's largest lender still tend to be identified as the largest bank shareholder as well (criteria 1), at least for the four mega-bank groups. However, the number of firm-bank pairs which meet this criteria has fallen over the last decade, as banks have reduced their holding of corporate shares. Similarly, the number of firm-bank pairs which meet the slightly less restrictive criteria 2 has also fallen for the four major banking groups. As a result, the number of banks which are selected as main banks based solely on the lending data (criteria 4) has been on the rise. Combined, these figures provide some evidence that the incidence of individual banks holding the top lending and shareholding positions (amongst banks) is no longer as common as it once was, and, to the extent that firms' actual main banks are identified, suggests a weakening of main bank ties.
Following a methodology similar to that in MK2007, the remainder of this section relies on a probit model to explore the determinants of banks' decision to sell equity, with a focus on sales of shares of firms for which the bank serves as the main bank. The dependent variable in these regressions, SDUM, is a dummy which attempts to capture the sale of shares by a particular bank in a particular firm in a particular year. To construct this variable, all firm-year observations for which the mega-bank is listed as a shareholder are selected. 29 Conditional on the particular bank holding shares in period t-1, SDUM is set to one in period t if the number of shares held in period t is less than the number held in period t-1.
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Looking only at the statistical properties of SDUM, there is evidence of a pick-up in the rate at which main banks disposed of shares of their main-bank client firms after FY2000. Table  2 .3 provides a breakdown of this variable for observations where one of the banks in each mega-bank has been identified as a firm's main bank. 31 The first column under each bank name lists the total number of firms for which the bank was identified as the main bank. The second column lists the share of these firms for which SDUM=1, or where a sale of shares has been identified. For each of the four mega-banks, this share steadily picked up after FY2000. The highest incidence of sales occurred in FY2002 and FY2003, when banks' solvency came under increased scrutiny. Banks disposed of shares in an estimated 30-50% of the firms for which they served as the main bank in these years, although the incidence of sales dropped in FY2004.
The dummy, SDUM, is regressed on a host of firm-specific, bank-specific and firm-bankspecific right hand side (RHS) variables. The first set of RHS regressors are meant to capture firm performance. These are included to test whether or not banks have sold off their "high performing" shares, and whether the sale of such shares accelerated in FY2002 as banks became increasingly capital constrained. The firm's stock performance is captured by current and lagged values of the one year return on the firm's stock in excess of the return on the NKY225 index (EXRET), and by lags of year-specific estimates of the firm's market beta (BETA) and idiosyncratic risk (IRISK). A lag of the ratio of total bank loans to total liabilities (TLN_TL) is included to capture the firm's overall debt structure and level of bank dependence, and average Q (Ave Q) is included to capture the market's assessment of a firms' investment opportunities.
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Banks in poor health arguably faced a greater need for liquidity to boost their capital ratios, and thus were under greater pressure to dispose of shares. To control for these effects, bank-specific variables are also included. A lag of BTA, or total assets of the mega-bank, is used to capture bank size, and current and lagged values of BNETINCTA, or the megabanks' net income scaled by total assets, is used to proxy for bank health. 33 In addition to these variables, the regressions include dummies for each of the four mega-banks to control for unobserved bank-specific effects. 30 The number of shares held is calculated as the product of the shareholding rate (in the Kaigin data) and the number of shares outstanding for a particular firm. To reduce the effect of noise, the dummy is set to 1 only if the reduction in shares held is larger than 1% of the t-1 level. Cases where the number of shares held by a particular bank in a particular firm in period t-1 is positive but for period t is unknown (because the bank either sold its shares was no longer listed as one of the top ten shareholders) are treated as a sale of shares, and SDUM is set to one. 31 The numbers for each of the four mega-banks in Table 2 .3 differ from those in Table 2 .2 because firm-year observations where one or more of the variables needed for the probit regressions presented below are missing have been dropped.
32 Average Q is constructed using a slightly modified procedure from Hayashi and Inoue (1991) . Other firmspecific regressors include a lag of total assets (TA), a lag of the log of the interest coverage ratio (lnCOVRAT), dummies which are set to one if the number of outstanding shares decreased (NOSHDEC) or increased (NOSHINC) in a particular year, a dummy variable set equal to one if the bank's shareholding rate in the previous year was greater than 5% (FIVE) and a full set of industry dummies. 33 These are constructed by first aggregating individual bank balance sheets to the level of the mega-bank.
The regressors of interest are those which capture the strength of the firm-bank relationship. 34 In particular, the regression includes the dummy variable TOP, which equals one if the bank was identified as the firm's "main bank" in the previous year using the four step procedure described above. Changes in the sign and significance of the coefficient on TOP across years should provide some indication as to whether the increase in the incidence of share sales in these firms after FY2001, as indicated in Table 2 .3, actually represented a loosening of main bank ties or rather was the result of other factors. In addition to TOP, a lag of the share of the firm's total loans which were extended by the shareholding bank (TLNSHARE) is used as an additional proxy for the strength of the firm-bank tie. Note that TLNSHARE captures this firm-bank lending tie regardless of whether the bank is identified as the firm's main bank, as captured by TOP. Table 2 .4 presents the results of regressions based on observations pooled across firms and mega-bank portfolios. The RHS variables have been added sequentially, yielding five different model specifications across the columns of Table 2 .4. The coefficients are presented as the marginal change in the probability of a sale for an infinitesimal change in the regressor, and for a discrete change in dummy variables. Three broad points stand out in these results. First, banks' decision to sell equity was strongly related to firms' stock price performance. Banks tended to sell those shares which outperformed the market in either the current or previous period, as indicated by the positive and significant coefficients on the EXRET variables. In doing so, they were more likely to dispose of "high beta" shares. Second, the larger the bank and the higher the bank's net income in the current period, the less likely the bank was to realize a sale, consistent with the idea that deteriorating bank health contributed to the rising incidence of share sales. Finally, across all specifications, the variable TOP enters negatively and significantly, indicating that banks were, overall, reluctant to sell shares in those firms for which they served as the main bank. Being the firms' main bank in period t-1 reduced the probability of a sale of shares in a client firm by roughly 5-6 percentage points.
Repeating this exercise on a year-by-year basis provides some evidence that FY2002 was a watershed year (Table 2.5).
35 As equity markets fell and the NPL problem worsened through FY2002, banks faced a growing need for cash to support their capital ratios. A reading of the coefficients on the variables tracking the firms' stock price performance (ie EXRET, BETA and IRISK) suggests that banks sold shares of firms which outperformed the market, particularly in FY2001 and FY2002. The size and the significance of the coefficient on EXRET rises in these years (and then declines through FY2004), indicating that banks may have "cashed in", driven by their need to boost capital adequacy. However, with falling equity prices overall in these years, it may also reflect banks' reluctance to sell those shares requiring the recognition of a large capital loss. Banks also tended to sell off high beta stocks in these years, which may have helped them better absorb the fall in the mark-to-market value of their equity portfolios. The coefficient on the firm's (lagged) market beta almost doubles in FY2002.
Perhaps most significantly, the coefficient on the TOP variable suggests that something changed in FY2002. In all years except FY2002, TOP enters the regressions with a negative sign, and is generally statistically significant. In FY2001, for example, the estimated coefficient implies that being a firm's main bank tended to reduce the probability of a sale of shares by six percentage points. In FY2002, however, the coefficient flips signs (but is statistically insignificant), signalling that banks disposed of shares in all types of firms in this year, regardless of whether it was the firm's main bank.
On balance, the evidence suggests that firm-bank ties are, in a purely mechanical sense, loosening. However, it is not clear from the results above that that the culture of main bank relationships has completely disappeared. Banks' capital adequacy and profitability improved in FY2003-FY2005 as equity prices recovered and the credit costs associated with NPL disposal declined significantly, reducing their incentive to dispose of shares. Some banks even reported growing requests from firms for banks to increase their shareholding (Bank of Japan (2007)). Indeed, after FY2002, the coefficient on TOP again turns negative and is statistically significant (Table 2 .5).
Bank ties and firm performance
What are the implications of banks' share disposal for firm performance? Using data for the 1980s, Weinstein and Yafeh (1998) , Morck et al (2000) and Beason (1999) found that bank affiliation was negatively correlated with firm profitability, positively correlated with a firm's interest payments, and uncorrelated with firm volatility. 36 MK2007 showed that the negative relationship between bank affiliation and firm profitability remained evident in the data throughout the 1990s, when banks' equity disposal began in earnest.
This section builds on this work by examining the how the empirical relationship between bank ties and firm performance has changed as banks' disposal of corporate shares accelerated. The analysis relies on the empirical framework described in section 2.2, that is regressions of firm performance metrics on measures of firm-bank affiliation and control variables. Year-by-year estimates using different sub-samples of firms and banks help to track how the coefficients on the firm-bank relationship variables have changed over time, in particular since FY2002. The results suggest that the effect of bank shareholding ties has weakened less than might have been expected given the degree to which banks' equity portfolios have shrunk in recent years.
The dependent variables examined here are firm profitability, interest payments, and measures of firms' stock price volatility. Firm profitability is measured by operating profits normalized by gross sales revenue (PROF_SL), although the results are similar if earnings per share (EPS) is used. Interest payments are measured as the interest on non-bond debt divided by total non-bond debt. Finally, year-specific measures of the firm's stock price beta and total stock price volatility (ie the standard deviation of raw returns) are taken as measures of firm volatility.
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The independent variables paired with these three dependent variables consist of sets of firm-and firm-bank-specific controls. 38 The log of gross sales (lnRSL) is used to control for firm size in all regressions. Lags of sales growth (RSLGR) and average Q (Ave Q) are thought to be positively correlated with operating profits, and negatively correlated with interest payments. Differences in firms' debt structure are controlled for by the inclusion of TDEBT_MC, or total debt over the sum of total debt and market capitalization, and by NBDEBT_TL, or total non-bond debt over total liabilities. The first of these tracks the overall degree of leverage in the firm, whereas the second captures the degree of bank financing. Regressors which capture variation in ownership structure include OWN_TOPTEN, the cumulative ownership by the top ten shareholders, and OWN_INDIV, OWN_FORGN and OWN_OTHER, the cumulative ownership by individuals, by foreigners and by other shareholders, respectively.
The regressors of interest are those which capture the strength of the firm-bank lending and shareholding relationship. The main bank for each firm is chosen using the four-step mechanical selection procedure described in section 5. Once each firm's main bank is identified, the strength of the lending tie with this bank is captured by TOP_LNTL, or total loans from the top bank normalized by total liabilities. Similarly, TOP_OWN is the percent of outstanding shares held by the top bank. Finally, the regressions also include a dummy, KEIRETSU, which is set equal to one if the firm was a member of one of the financial Keiretsu groups.
The analysis consists of a series of instrumental variable (IV) regressions, where lags of all right-hand side variables are used as instruments for current period values. The exceptions to this are the firm-bank relationship-specific variables (TOP_OWN and TOP_LNTL) and the sales-growth regressor; for these variables, only lags are used. 39 The regressions are run on firms which have been in existence since at least FY1991, and the full sample is balanced from FY1991 to FY2004 (although regression results from the 1980s are presented as well). 40 Firms for which stock price data and data on the year-and bank-specific lending relationships are not available are also dropped, leaving a total of 1,228 firms. Using this sample as the base, firms with extreme values of the dependent variable (less than the first percentile value, or greater than the ninety-ninth percentile value) are dropped prior to running each regression. Table 3 .1 provides a breakdown of main bank affiliation for the sample of firms used in the regressions. In the early 1980s, the banks which ultimately merged into the four mega-banks served as the top bank for close to 80% of the firms in the sample. This share consistently fell since then, and by FY2003-FY2004 had reached 65%. The major banks still tended to be both the largest shareholder and the largest lender among banks (criteria 1), although this has become somewhat less prevalent since FY2000. 41 38 Each regression also includes a dummy which equals one if the observation was based on a non-12 month accounting period, and a full set of industry and year dummies. 39 Using lags of TOP_OWN and TOP_LNTL generally yield less statistically significant coefficients than currentperiod values, but are arguably more appropriate since correlation between current period values and the error term can bias the coefficients. 40 Balancing between 1991 and 2004, rather than from, say, 1982 to 2004 means that some firms enter the sample during the 1980s. This yields a somewhat larger sample of firm for the later period, which is the focus of this study. 41 Of firms with a "major" main bank, the share of firms for which the bank was both the largest shareholder and the largest lender amongst banks (criteria 1 divided by total with major main bank) has fluctuated between
Results for full sample
The regression results, using firms' profit rate as the dependent variable, are presented in Table 3 .3 for each of four time periods. The results presented in the first column for each time period (labelled "All") are based on regressions using the entire sample of firms. These regressions have been "built up" by including only TOP_OWN, and then adding other control regressors, although only the final set of results are presented. In each of the four periods (full sample), larger firms (as captured by lnRSL) have lower profit rates, as do those that are more highly leveraged (TDEBT_MC) and those that rely more heavily on bank debt (NBDEBT_TL). Foreign ownership is positively associated with firms' profit rate, as is lagged sales growth.
A striking result across these regressions is that ownership by the main bank is negatively associated with firm profitability even in the FY2001-FY2004 period when the unwinding of cross-shareholding accelerated. Ownership by the main bank (TOP_OWN) enters negatively and significantly in each of the four time periods, even after controlling for the main bank's loan share (TOP_LNTL) and firms' Keiretsu affiliation. The size of the coefficient is largest in the most recent period (FY2001-FY2004). Taken at face value, the estimates suggest that a one standard deviation increase in ownership by the top bank is associated with 0.4 percentage point reduction in the firms' profit rate in each of the periods except FY1990-FY1996.
A similar exercise is repeated in Table 3 .4 using interest expenses (INT_NBDEBT) as the dependent variable. Across the full-sample regressions (columns marked "All"), TOP_OWN enters positively and significantly only twice, in the FY1990-FY1996 and FY2000-FY2001 periods. Thus, the evidence that ownership by the top bank is associated with higher interest payments is quite weak. However, the coefficients on the TOP_LNTL variable, which tracks the firm's total outstanding loans from the main bank scaled by total liabilities, are far more consistent across time periods. In all periods, TOP_LNTL enters positively and significantly, implying that greater concentration of debt from the main bank is associated with higher interest payments.
Finally, Table 3 .5 presents results from regressions using the firms' stock price volatility as the dependent variable. As hypothesized by Beason (1999) , main bank-affiliated firms may enjoy lower volatility, possibly in exchange for reduced profits and higher interest expenses. Yet the results indicate, if anything, just the opposite. For the full-sample regressions, the coefficients on TOP_OWN and TOP_LNTL are rarely significant. When these regressors do enter significantly, they tend to imply that ownership by the top bank is positively associated with volatility.
On balance, these results for the pooled sample of firms suggest that affiliation with a main bank is associated with worse firm performance. The variables tracking main-bank affiliation tend to enter with a negative sign in firm profitability regressions, and with a positive sign in regressions with firm interest expenses as the dependent variable. However, from these results alone, it is impossible to determine whether main bank affiliation is the cause of this poor performance, or whether main banks simply tended to hold shares in firms which happened to have lower than average profitability. This issue is taken up in the next section.
Firm performance and access to outside financing options
The results presented above suggest that firms with strong main bank ties tend to perform worse, and face higher interest payments, than otherwise. The goal of this section is to shed 60% and 75% since the early 1980s. It has been on a downward trend since 1999, and reached 63% in FY2004.
some light on whether affiliation with a main bank is the cause of this poor firm performance, because banks extract rents from dependent firms, or whether banks happen to hold shares in firms which perform poorly.
The approach taken here follows Morck et al (2000) . The sample of firms is split according to firms' history of access to the bond market. Such a division is meant to isolate those firms that have always had full range of financing options from those which have historically been bank dependent. The argument behind this approach is the following. If main banks extracted rents from their client firms via higher interest payments, they should have been able to do so from bank dependent firms (ie those without outside financing options) regardless of whether the bank held the firm's equity. However, for firms with outside financing options (bank independent firms), banks had to rely more on their shareholding toehold to expropriate rents. As argued by Morck et al (2000) , the empirical relationship between bank ownership and firm performance metrics may be different for firms that are truly bank dependent since "…a banks' power to extract surplus is greater when the firm is heavily dependent on the bank, as would be the case if the firm were prohibited from issuing public debt. Such firms would be subject to bank appropriation regardless of the level of bank ownership." (p. 555).
This hypothesis has several empirical implications. Bank dependent firms should, all else equal, exhibit worse firm performance, higher interest payments and a higher degree of bank financing than bank independent firms. Of course, this by itself would not necessarily imply rent extraction behaviour by banks, since bank dependent firms may exhibit worse firm performance precisely because they do not have access to outside financing options. However, in a world where banks enjoy market power over their client firms, a regression of firm performance metrics on measures of main bank affiliation should yield a more robust statistical relationship between firm performance and bank ownership (eg the TOP_OWN variable) for bank independent firms, since banks do not necessarily need the shareholding toehold to extract surplus from these firms.
Admittedly, it is difficult in practice to identify firms that are truly "bank dependent". Firms that can easily issue bonds in the capital markets may choose bank financing. Indeed, as shown by Arikawa and Miyajima (2007) , firms which had relied on external sources of finance in the 1980s increasingly turned back to bank financing throughout the 1990s, particularly firms in the retail trade, construction and real estate development industries. 42 Thus, a simple sample split based on, say, firms' share of loan financing in total debt is not necessarily a good indicator of financing constraints.
The approach taken here is to use the bond issuing criteria in place in the 1980s (Table 3 .2) to identify those firms which had a consistent history of access to bond financing. In the regression results that follow, a firm is termed "Eligible" if it passed the bond issuing criteria at least five times between the FY1982-FY1989 period, and "Ineligible" otherwise. 43 These restrictions on bond issues were lifted in the early 1990s, after which all firms were supposedly free to issue bonds. 44 Thus, we should not necessarily expect to observe the 42 Arikawa and Miyajima (2007) report that the share of listed firms "exclusively dependent upon bank borrowing" increased from 29.4% in 1991 to 46.9% in 2000. The share of firms "exclusively dependent on bond issuance" plus those relying on a "mixture of bond issuance and bank borrowing" fell from 63.6% in 1990 to 41.4% in 2000. 43 Five was chosen to split the total balanced sample of firms roughly in half. There are 522 Eligible firms and 564 Ineligible firms. 44 All criteria (except ratings) were removed from the guidelines restricting bond issues in November 1990. In April 1993, the lowest bound of the ratings criteria for issuing unsecured straight bonds was lowered to BBB. See details in Hoshi, Kashyap and Sharfstein (1993) and Anderson and Makhija (1999) .
same pattern of regression coefficients across these groups for the 1980s and for later periods.
Some relevant sample statistics for these two groups of firms, Eligible and Ineligible, are presented in Graphs 3.1-3.2. Eligible firms were consistently larger and more profitable, with lower average interest expenses on non-bond debt and lower stock price volatility (Graph 3.1). They were also much more likely to issue bonds, and were less dependent on their main bank (Graph 3.2), although both groups of firms moved towards loan financing in the 1990s. By almost any measure, eligible firms, on average, continued to outperform the ineligible firms even after the bond issuing restrictions were lifted.
The results of regressions run separately for these groups of firms are presented under the headings of "Inelig" and "Elig" in Table 3 .3. Overall, the negative association between ownership by the main bank and firm profitability tends to be strongest for the more profitable firms with a history of outside financing options. That is, the coefficient on the TOP_OWN variable is larger (ie more negative) at a greater level of significance for the Eligible group of firms in all but the FY1991-FY1996 period. A one standard deviation increase in ownership by the top bank is associated with a 0.5 percentage point reduction in Eligible firms' profit rate in the FY1997-FY2000 and FY2001-FY2004 periods, but only a 0.1 percentage point reduction in the FY1991-1996 period. These results do not seem to be driven by firms in those industries which increasingly relied on bank financing in the 1990s (ie real estate development, retail trade and construction), and which are weighted more heavily in the Ineligible group of firms. Dropping all firms in these industries and re-estimating does not have an effect on the pattern of coefficients observed in Table 3 .3.
These regressions were repeated for individual years using a pooled sample of firms, and after interacting dummies for the mega-banks with the TOP_OWN variable, a specification which allows for the time variation in the coefficient on this variable to be tracked separately for each of the four mega-banks. The results of this exercise (presented in Table A .1 in the appendix) indicate that the negative association between ownership by the top bank and profitability is driven (primarily) by firms associated with Resona and Mizuho. In contrast, this relationship does not appear as strong for Tokyo Mitsubishi UFJ, nor are the differences across the Eligible and Ineligible firm groups as stark. Table 3 .4 presents the results using interest expenses as the dependent variable. Equity ownership by the main bank tends to be associated with increased interest expenses for the Eligible groups of firms in the FY1991-FY1996 and FY1997-FY2000 periods. In contrast, there is no association between equity ownership and interest expenses for the FY2001-FY2004 period for either group of firms. However, affiliation with a main bank does seem to matter; greater loan concentration from the main bank, as tracked by the TOP_LNTL variable, enters with a positive sign and is statistically significant in each period and for each group of firms. In all but the FY1990-FY1996 period, the coefficient on this variable is larger for the Eligible group of firms. For these firms, a one standard deviation increase in TOP_LNTL is associated with greater interest rate on non-bond debt of .07% in the FY1997-2000 period, and a .1% increase in the 2000-2004 period.
Overall, the results presented above tend to be consistent with those found for earlier periods in Japan. Affiliation with a main bank, as proxied by equity ownership and lending variables, tends to be negatively associated with firm performance, and positively associated with interest expenses, even after banks' substantial disposal of corporate equities. Moreover, the results are broadly in line with the empirical relationships used to support the rent extraction argument examined by Weinstein and Yafeh (1998) and Morck et al (2000) . The statistical relationship tends to be strongest for the least bank dependent group of firms, even as late as the FY2001-FY2004 period. That said, there is much yet to explore on this question, since it could also be the case that banks simply have held onto to poorly performing firms within the group of best performers (ie Eligible firms). Sorting out these issues is the focus of ongoing research.
Concluding remarks
The evidence presented here from the Kaigin database suggests that, mechanically at least, the ownership link between firms and their major banks has loosened considerably since FY2001. Between FY1997 and FY2000, the lower-bound estimate of the number of corporate shares held by the group of banks that ultimately merged into the four mega-banks decreased by more than 20%; by FY2004 it had decreased by over 60% (Graph 2.1). While these banks portfolios are still large and well diversified, the process of share disposal presumably should have weakened the ability of banks to monitor firms (or extract rents, as the case may be), and thus lead to less robust empirical relationships between firm performance and bank affiliation than those observed prior to the unwinding process.
A closer look at the data suggests that firm-bank ties may not have loosened as much as this share disposal might suggest. Banks' equity portfolios have become smaller, but they remained remarkably similar in structure in FY2003 to those in FY1996, indicating that banks adopted an approach of selling shares across all industries, rather than targeted disposal of firms in a particular economic sector (Table 2 .2). The incidence of share sales picked up noticeably in FY2001 and FY2002 when regulatory scrutiny increased pressure on banks to reduce their equity holdings. In these years, banks disposed of shares in all types of firms, particularly shares that outperformed the market, or those with a high market beta.
However, the evidence suggests that banks remained reluctant to sell shares in their client firms through FY2004. Indeed, even after significant equity disposal, firms' top banks still tended to be both the largest lender and the largest shareholder among banks. Overall, the results from the second half of the paper indicate that the statistical regularities in the coefficients on firm-bank affiliation measures in the 1980s continue to be evident after significant equity disposal had taken place. Even in the FY2000-FY2004 period, affiliation with a main bank is negatively associated with firm profits, positively associated with interest payments, and largely unassociated with stock price volatility. Thus, while shareholding has been reduced in absolute terms, it is less clear whether the broader relationships between banks and firms in Japan have changed as well. Table A .1 presents the results from year-by-year regressions of firms' profit rate on the full set of regressors used in Table 3 .3. In these regressions, the TOP_OWN variable is interacted with dummies for each of the four mega-banks, allowing for a separate coefficient to be estimated for each year and each bank. As shown in the top panel, the negative relationship between the profit rate and ownership by the main bank is strongest and the most consistent across years for those firms whose main bank was one that ultimately was merged into the Mizuho mega-bank group (see Graphs 2.2 and 2.3), although the coefficients for other banks also enter negatively and significantly as well. The centre and bottom panels indicate that, with the exception of the Tokyo Mitsubishi UFJ banking group, this effect was again the most evident for the Eligible group of firms. Again, the results for FY2002 stand out. The coefficient on the TOP_OWN variable for this year is generally the largest (ie most negative) across years, the exception being the coefficient on ownership by Resona which peaks in FY2004. 1996-2003. 3 Change in the portfolio weight of shares in held in each industry. Calculated using current period equity prices, and thus includes valuation changes. In percentage points. 4 Change in the portfolio weight of shares in held in each industry. Calculated using constant end-2003 equity prices. In percentage points. 1996-2003. 3 Change in the portfolio weight of shares in held in each industry. Calculated using current period equity prices, and thus includes valuation changes. In percentage points. 4 Change in the portfolio weight of shares in held in each industry. Calculated using constant end-2003 equity prices. In percentage points. 1 Total number of firms in the Kaigin database. 2 A firm is considered to have a lending relationship with a bank if the stock of outstanding loans from the bank is positive, and a shareholding relationship if the bank is listed as one of the firm's top ten shareholders. The figures in this table are calculated after consolidating total loans and shareholding across the groups of banks according which ultimately merged into one of the four mega-banks. This understates the actual number of lending (shareholding) relationships in years prior to bank mergers, but captures changes in the number of these relationships independent of the bank merger process. 3 Percentage of bank lenders that are also listed amongst the firm's top ten shareholders. 1 The number of firms for which the bank is the largest lender amongst banks and the largest shareholder amongst banks. 2 The number of firms for which the bank is the largest lender amongst banks and is one of the top five shareholders (but not the largest bank shareholder).
3 The number of firms for which the bank is the largest shareholder amongst banks and is one of the top five bank lenders (but not the largest bank lender). 4 The number of firms for which the bank is the largest bank lender, but not amongst the top five bank shareholders. Note: The "total" columns indicate the number of firms for which the mega-bank group has been identified as a top bank (using the methodology outlined in Table 2 .2) and in which the bank held shares in the previous period. The "Sale" columns indicate the share of these firms in which the bank reduced is holdings of shares.
Figures are based on the selling dummy variable, SDUM, which is set to one if a bank reduced its holding of shares in a firm from t-1 to t. Note: The table contains the results of probit regressions of the dummy variable SDUM on a set of firm-, bank-and firm-bank specific variables. SDUM is set to one if the bank decreased its shareholding in a particular firm between t-1 and t, and zero otherwise. The right-hand-side firm-specific variables include current (period t) and lagged (period t-1) values of the annual return on the firm's stock in excess of return on the NKY 225 index (EXRET and Lag EXRET), the firm's market beta (Lag BETA) and idiosyncratic risk (Lag IRISK) in period t-1, an estimate of the firm's average Q in t-1 (Lag Ave Q), the share of total bank loans in total liabilities in t-1 (Lag TLNTL), a lag of total assets (Lag TA), the log of the interest coverage ratio (Lag lnCOVRAT) and the dummy variables NOSHDEC and NOSHINC, which are set to one if the firm's number of outstanding shares decreased or increased, respectively, in period t. Bank specific variables are the bank's total assets at t-1 (Lag BTA) and current and lagged values of the bank's return on assets (BNETINCTA). Firm-bank specific variables include the share of the firm's total loans extended by the shareholding bank at t-1 (Lag TLNSHARE), a dummy set to one if the bank is identified as the firm's main bank in t-1 (TOP), and a dummy set to one if the bank's shareholding rate in the previous year was greater than 5% (FIVE). Regressions also include a full set of firm-level industry dummies, and a dummy for each mega-bank. Robust z statistics are reported under each coefficient. Note: The table contains the results of probit regressions of the dummy variable SDUM on a set of firm-, bank-and firm-bank specific variables. SDUM is set to one if the bank decreased its shareholding in a particular firm between t-1 and t, and zero otherwise. The right-hand-side firm-specific variables include current (period t) and lagged (period t-1) values of the annual return on the firm's stock in excess of return on the NKY 225 index (EXRET and Lag EXRET), the firm's market beta (Lag BETA) and idiosyncratic risk (Lag IRISK) in period t-1, an estimate of the firm's average Q in t-1 (Lag Ave Q), the share of total bank loans in total liabilities in t-1 (Lag TLNTL), a lag of total assets (Lag TA), the log of the interest coverage ratio (Lag lnCOVRAT) and the dummy variables NOSHDEC and NOSHINC, which are set to one if the firm's number of outstanding shares decreased or increased, respectively, in period t. Bank specific variables are the bank's total assets at t-1 (Lag BTA) and current and lagged values of the bank's return on assets (BNETINCTA). Firm-bank specific variables include the share of the firm's total loans extended by the shareholding bank at t-1 (Lag TLNSHARE), a dummy set to one if the bank is identified as the firm's main bank in t-1 (TOP), and a dummy set to one if the bank's shareholding rate in the previous year was greater than 5% (FIVE). Regressions also include a full set of firmlevel industry dummies, and a dummy for each mega-bank. Robust z statistics are reported under each coefficient. Kaneko and Battaglini (1990) and Karp and Koike (1990) . A firm wishing to issue bonds in period t must have met the below criteria in period t-1. Note: The table contains the results of IV regressions of operating profits normalized by gross sales on a set of firm and firm-bank relationship specific variables. lnRSL is the log of gross sales, TDEBT_MC is total debt over the sum of total debt and market capitalization, NBDEBT_TL is non-bond debt over total liabilities, and OWN_INDIV, OWN_FOREIGN and OWN_OTHER are cumulative ownership by individuals, by foreigners, and by other non-financial businesses in Japan respectively. RSL_GR is a lag or real sales growth, KEIRETSU is a dummy for firm membership in one of the financial Keiretsu, TOP_LNTL is the total loans extended by the top bank scaled by total liabilities, TOP_OWN is ownership by the top bank. Each regression includes a full set of industry dummies. Note: The table contains the results of IV regressions of interest expenses on non-bond debt over total non-bond debt on a set of firm and firm-bank relationship specific variables. lnRSL is the log of gross sales, TDEBT_MC is total debt over the sum of total debt and market capitalization, NBDEBT_TL is non-bond debt over total liabilities, and OWN_INDIV, OWN_FOREIGN and OWN_OTHER are cumulative ownership by individuals, by foreigners, and by other non-financial businesses in Japan respectively. RSL_GR is a lag or real sales growth, KEIRETSU is a dummy for firm membership in one of the financial Keiretsu, TOP_LNTL is the total loans extended by the top bank scaled by total liabilities, TOP_OWN is ownership by the top bank. Each regression includes a full set of industry dummies. The current value of each variable is instrumented with a one period lag, The exceptions to this are RSL_GR, TOP_LNTL and TOP_OWN, where only one-period lagged values of this variables are used. Robust t statistics are reported under each coefficient. Eligible firms are those that passed the bond issuing criteria at least 5 times between 1982 and 1989, and Ineligible firms are those that did not. Note: The table contains the results of IV regressions of the annual standard deviation of a firms' stock price (calculated with daily data) on a set of firm and firm-bank relationship specific variables. lnRSL is the log of gross sales, TDEBT_MC is total debt over the sum of total debt and market capitalization, NBDEBT_TL is non-bond debt over total liabilities, and OWN_INDIV, OWN_FOREIGN and OWN_OTHER are cumulative ownership by individuals, by foreigners, and by other non-financial businesses in Japan respectively. RSL_GR is a lag or real sales growth, KEIRETSU is a dummy for firm membership in one of the financial Keiretsu, TOP_LNTL is the total loans extended by the top bank scaled by total liabilities, TOP_OWN is ownership by the top bank. Each regression includes a full set of industry dummies. The current value of each variable is instrumented with a one period lag, The exceptions to this are RSL_GR, TOP_LNTL and TOP_OWN, where only one-period lagged values of this variables are used. Robust t statistics are reported under each coefficient. Eligible firms are those that passed the bond issuing criteria at least 5 times between 1982 and 1989, and Ineligible firms are those that did not 2 Shaded areas in millions of yen. Lines are shares of total assets, in percent. 3 As a share of total assets, in percent. Net profits are calculated as the sum (across banks) of gross profits minus the sum of gross expenses, by profit type. "Other" includes profits/expenses from loan loss provisioning and write offs.
Source: Nikkei NEEDS financial tapes
